&National Semiconductor

54ABT/74ABT244

Octal Buffer/Line Driver with TRI-STATE® Qutputs

General Description
The 'ABT244 i1s an octal buffer and line drniver with TRI-
STATE outputs designed to be employed as a memory and

address dnver, clock driver, or bus-onented transmitter/re-
ceiver.

Features
| Non-inverting buffers

® Output sink capability of 64 mA, source capability of
32 mA
B Guaranteed output skew

August 1995

m Guaranteed muitiple output switching specifications

m Oufput switching specified for both 50 pF and 250 pF
loads

m Guaranteed simultaneous switching, noise level and
dynamic threshold performance

m Guaranteed latchup protecton

m High impedance glitch free bus loading duning entire
power up and power down cycle

u Nondestructive hot insertion capability

s Disable time less than enable time to avoid bus
contention

8 Standard Military Drawing (SMD) 5962-9214701

Commercial Military :au‘;::z: Package Description
74ABT244CSC (Note 1) M208 20-Lead (0.300” Wide) Molded Small Qutine, JEDEC
74ABT244CSJ (Note 1) M20D 20-Lead (0.300" Wide) Molded Small Outline, EIAJ
74ABT244CPC N20B 20-Lead (0.300" Wide) Molded Dual-In-Line

54ABT244J/883 J20A 20-Lead Geramic Dual-in-Line
74ABT244CMSA (Note 1) MSA20 20-Lead Molded Shrink Smalt Outline, EIAJ Type li
74ABT244CMTC (Note 1) MTC20 20-L.ead Molded Thin Shrink Small Qutiine, JEDEC
54ABT244W/883 W20A 20-Lead Cerpack
54ABT244E/883 E20A 20-Lead Ceramic Leadiess Ghip Carrier, Type G

Note 1: Devices also available in 13 reel Use suffix = SCX, SUX, MTCX and MSAX.

. . Truth Table
Connection Diagrams
Pin Assignment for Pin Assignment
DIP, SOIC, SSOP and Flatpak for LCC Oy lo-3| Q-3 | OF; | la-7| Os-7
S| I Sllaral R I R I IO
1> o Yoo
2 19
tg —1 —<P OF, L L L L L L
3 b |12
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h = 14 2r —_ N
5 -\__‘E_ 16 L (1) o, X = tmmaterial
% N\ el 0@ 8 Vee Z = High Impedance
i <t 5 Is 63 ET
0 7 \__5 A AL 0, * =2 Pin Names Description
I _: {_ % :Z s = OE,,OE; | Output Enable Input
%ol 0% %25 % % % 1 e/i000 2 (Active Low)
CND 1 1" b lo-t7 Inputs
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Absolute Maximum Ratings (ote 1)

if Military/Aerospace specitfied devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.
Storage Temperature —65°C to +150°C
Ambient Temperature under Bias —55°Cto +125°C
Junction Temperature under Bias

DG Latchup Source Current
Over Voltage Latchup (I/0)

—500 mA
iov

Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under

these conditions is not implied.

Note 2: Either voltage fimit or current limit is sufficient to protect inputs.

Ceramic —55°C o +175°C Recommended Operating
Plast —55°Cto + .
astc 55°C to +150°C Conditions
Vee Pin Potential to . |
Ground Pin —05Vio +7.0V Free Air Ambient Temperature
I LV Military —55°Cto +125°C
nput Voltage (Note 2) —05Vio +7.0V Commercial —40°C to +85°C
Input Current (Note 2) —30mAto +5.0mA Supply Voltage
Voltage Applied to Any Output Military +4.5V to +5.5V
in the Disabled or Commercial +4.5Vio +5.5vV
Power-Off State —0.8Vto 5.5V Minimum Input Edge Rate (AV/AD
in the HIGH State —0.5Vio Voo Data Input 50 mV/ns
Current Applied to Output Enable Input 20 mV/ns
in LOW State (Max) twice the rated Ipy (mA)
DC Electrical Characteristics
ABT244 . .
Symbol Parameter units| Vee Conditions
Min Typ Max
VIH Input HIGH Voltage 2.0 v Recognized HIGH Signal
Vi Input LOW Voltage 0.8 \ Recognized LOW Signal
Vep Input Clamp Diode Voltage —1.2 A Min iy = —18 mA
VoH Output HIGH Voltage B4ABT/74ABT| 25 \% Min loH= —3mA
54ABT| 2.0 v Min lon = —24 mA
74ABT| 2.0 v Min lon = —32mA
Vou Output LOW Voltage 54ABT 055 | Mn  |loL = 48mA
74ABT 0.55 lop = 84 mA
i Input HIGH Current 5 VIN = 2.7V (Note 2)
5 BA | M vy = Voo
lav Input HIGH Current Breakdown Test 7 pA Max |Viy = 7.0V
'8 Input LOW Current -5 Vin = 0.5V (Note 2)
5 | BA | Max lyl=oov
Vi Input Leakage Test hnp =19 uA
475 V.| 90 | AlOther Pins Grounded
lozH Output Leakage Current 50 pA |0 = 55V|Voyt = 2.7V; OE, = 2.0V
lozi Output Leakage Current ~50 | pA |0~ 55V|Voyr = 0.5V; OF, = 2.0V
los Output Short-Circuit Current - 100 —275}1 mA Max Vout = 0.0V
IcEX Output High Leakage Current 50 pA Max | Vout = Voo
122 Bus Drainage Test 100 RA 0.0 Vout = 5.5V; All Others GND
fceH Power Supply Current 80 nA Max | All Qutputs HIGH
lcoL Power Supply Current 30 mA Max | Ali Outputs LOW
ooz Powser Supply Current OE, = Vcoi
50 pA Max Ail Cthers at Vg or Ground
lccT Additional Igc/input  Outputs Enabled 25 mA V| = Vge — 2.1V
Outputs TRI-STATE 25 [ mA | . |EnableinputV = vco — 2.1V
Outputs TRI-STATE 50 RA Data Input V| = Voo — 2.1V
All Others at Ve or Ground
lcco Dynamic I No Load mA/ Outputs Open
(Note 2) 0.1 MHz Max | OEn = GND, (Note 1)
One Bit Toggling, 50% Duty Cycle
Note 1: For 8 bits toggling, iccp < 08 mA/MHz.
Note 2: Guaranteed, but not tested
2
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DC Electrical Characteristics (soic package) (Continued)

Conditions
Symbol Parameter Min Typ Max Units Vee CL = 50pF,

Ry = 5000
Voip Quiet Output Maximum Dynamic Vo 0.5 0.8 \ 5.0 Ta = 25°C (Note 1)
VoLv Quiet Output Minimum Dynamic Vo -13 —0.8 Vv 5.0 Ta = 25°C (Note 1)
VoHv Minimum High Level Dynamic Output Voltage 2.7 3.1 v 5.0 Ta = 25°G (Note 3)
VIHD Minimum High Level Dynamic Input Voitage 2.0 1.5 v 5.0 Ta = 25°C (Note 2)
Vitp Maximum Low Level Dynamic Input Voltage 1.1 0.8 v 5.0 Ta = 25°C (Note 2)

AC Electrical Characteristics (soic and SSop package)

Note 1: Max number of outputs defined as (n}) n — t data inputs are driven OV to 3V. One output at LOW. Guaranteed, but not tested.

Note 2: Max number of data inputs (n) switching n — 1 inputs switching OV o 3V Input-under-test switching: 3V to threshold (Vi p), OV to threshold (Vip)-
Guaranteed, but not tested

Note 3: Max number of outputs defined as (n). n — 1 data inputs are driven 0V to 3V. One output HIGH. Guaranteed, but not tested

74ABT 54ABT 74ABT
Ta = +25°C Ta = —55°Cto +126°C Ta = —40°Cto +85°C
Symbol Parameter Vee = +5V Vee = 4.5V-5.5V Vge = 4.5V-55V Units
C_ = 50pF C, = 50pF C. = 50 pF
Min  Typ Max Min Max Min Max
tpLH Propagation Delay 1.0 25 3.6 1.0 53 1.0 3.6 ns
tpHL Data to Outputs 10 23 3.6 1.0 5.0 1.0 3.6
tpzH Output Enable 1.5 35 6.0 0.8 6.5 15 6.0 s
tpzL Time 1.5 36 6.0 1.2 7.9 15 6.0 n
tpHz Output Disable 1.7 35 5.6 1.2 7.6 1.7 56 ns
tpLz Time 1.7 33 56 1.0 7.9 17 56
Extended AC Electrical Characteristics (soic package)
74ABT 74ABT 74ABT
—40°Cto +85°C Ta = —40°Cto +85°C Ta = —40°Cto +85°C
Vog = 4.5V-5.5V Vge = 4.5V-5.5V Vec = 4.5V-5.5V
Symbol Parameter Cp = 50 pF CL = 250 pF CpL = 250pF Units
8 Outputs Switching 1 Output Switching 8 Outputs Switching
{Note 4) (Note 5) (Note 6)
Min Typ Max Min Max Min Max
froggle Max Toggle Freguency 100 MHz
tpLH Propagation Delay 15 5.0 15 6.0 25 8.5 ns
tpHL Data to Qutputs 15 5.0 1.6 6.0 25 85
tpzh Output Enable Time 15 6.5 25 7.5 25 10.0 n
tpzL 15 6.5 25 75 25 120 S
tpHz Qutput Disable Time 1.0 5.6 (Note 7) (Note 7) ns
tpiz 1.0 5.6

Note 4: This specification is guaranteed but not tested The limits apply to propagation delays for all paths described switching in phase (i e., all low-to-high, high-
to-low, etc).

Note §: This specification is guaranteed but not tested. The limits represent propagation delay with 250 pF load capacitors in place of the 50 pF load capacitors in
the standard AC load This specification pertains to single output switching only
Note 6: This specification is guaranteed but not tested. The hmits represent propagation delays for al! paths described switching in phase (i.e., all low-to-high, high-
to-low, etc ) with 250 pF load capacitors in place of the 50 pF load capacitors in the standard AC load

Note 7: The TRI-STATE delays are dominated by the RC network (50051, 250 pF) on the output and have been excluded from the datasheet
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Skew

74ABT 74ABT
Ta = —40°Cto +85°C Ta = —40°C to 1 85°C
Vee = 4.5V-5.5V Vce = 4.5V-5.5V
Symbol Parameter CL = 50pF C, = 250 pF Units
8 Outputs Switching 8 Outputs Switching
{Note 3) (Note 4)

Max Max
'OSHL Pin to Pin Skew 0.8
(Note 1) HL Transttions i 18 ns
tosLH Pin to Pin Skew 0.8
(Note 1) LH Transitions - 18 ne
tps Duty Cycle

1.0 25
(Note 5) LH-HL Skew ns
tosT Pin to Pin Skew

1.0 £
(Note 1) LH/HL Transitions 25 ns
tpy Device to Device Skew

1.5 X
(Note 2) LH/HL Transitions 3.0 ns

Note 1: Skew is defined as the absolute value of tha difference bob the actual p ion delays for any two separate outputs of the same device The

specification applies 1o any outputs switching HIGH to LOW (1ogHL). LOW to HIGH (tosi ). or any combination switching LOW to HIGH and/or HIGH to LOW
{tost) The specification is guaranteed but not tested

Note 2: Propagation delay variation for a given set of conditions (.e , temperature and Vcc) from device to device. This specification is guaranteed but not tested.
Note 3: This specification is guaranteed but not tested The limits apply to propagation delays for all paths described switching in phase (i.e., all low-ta-high, high-
10-low, etc)

Note 4: These specifications guaranteed but not tested The limits represent propagation delays with 250 pF load capacitors in place of the 50 pF load capacitors
in the standard AC load

Note 5: This describes the difference between the delay of the Low-to-High and the High-to-Low transition on the same pin It is measured across all the outputs
(drivers) on the same chip, the worst (largest deita) number is the guaranteed specification. This specification is guaranteed but not tested.

Capacitance
. Conditions
Symbol Parameter Typ Units Ta = 25°C
GCin input Capacitance 50 pF Veg = 0V
Court (Note 1) Qutput Capacitance 9.0 pF Voo = 5.0V

Note 1: Coyr is measured at frequency f = 1 MHz, per MIL-STD-8838, Method 3012

M b501122 0083449 T9? WA
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tpHL vs Temperature (Ta)
C. = 50 pF, 1 Output Switching
6.00
5.00
4.00 MAX
3.00 TYP @ 4.5V
e
TYP @ 5.5V
2.00
1.00
MIN
0.00
=55°C ~40°C 25°C 85°C 125°C

tpyL vs Load Capacitance
1 Output Switching, T = 25°C

TL/F/10992-12
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8 Outputs Switching, T = 25°C
10.00
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TL/F/10992-14

9.00

8.00

7.00

WAX et /

6.00

__——"‘— ‘ﬂ_&‘.ﬁvf
5.00 —

4.00 /

3.00 TYP @ 5.5Y
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-
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tpLH vs Temperature (Ta)
CL = 50 pF, 1 Output Switching

6.00

5.00

4.00 MAX
e o o . o - =

3.00

TYP @ 4.5V
2.00
TYP @ 5.5V
1.00
MIN
0.00
=55°C -40°C 259C 85°C 125°C
TL/F/10992-11
tpLH vs Load Capacitance
1 Output Switching, Ta = 25°C
8,00
6.00
- -
’f
MAX -
-
-

4.00 Y e  —
(- TP @ 4.5V //”
% TYP @ 5.5v

2.00

———_——.-————-—-
M- MIN
0.00
50 pF 100 pF 150 pF 250 pF
TL/F/10992-13
tpLy4 vs Load Capacitance
8 Outputs Switching, T = 25°C
10.00
9.00
8.00 e ]
- -
7.00 e -
- T
6.00 —o— - 7
-
5.00 pe TYP @ 4.5V //
4.00 / "
3.00 o™ " TYP @ 5.5V
-
2.00 g -
1.00 MIN
0.00
50 pF 100 pF 150 pF 250 pF
TL/F/10992-15
Dashed fines represent design characteristics; for specified guarantees refer to AC Characteristics Table

150 pF

250 pF
TL/F/10992-16
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tpzi, vs Temperature (T )
CL = 50 pF, 1 Qutput Switching
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tpzi vs Temperature (Ta)
CL = 50 pF, 1 Output Switching
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TL/F/10882-17
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tpzH vs Temperature (T,)
CuL = 50 pF, 8 Outputs Switching

125°C

TL/F/10992-19
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tprz vs Temperature (Ta)
Cr = 50 pF, 1 Output Switching
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tpHz vs Temperature (Tp)
CL. = 50 pF, 1 Output Switching
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TL/F/10992-18

MAX

TYP @ 4.5V
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tpHz vs Temperature (Tp)
CL = 50 pF, 8 Outputs Switching

1250¢
TL/F/10992-20
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25°¢C

Dashed lines represent design characteristics, for specified guarantees refor to AC Charactenstics Table

850C
TL/F/10992-22
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tpzi vs Temperature (Ta)
C, = 50 pF, 8 Outputs Switching
8.00

7.00

6.00

TYF @ 4.5V

5.00

4.00

TYP @ 5.5V

3.00

2.00

MIN
1.00

0.00
=-40°C

25°C 85°C

TL/F/10992-23

tpzL vs Load Capacitance
8 Qutputs Switching
Ta = 25°C

14.00

12.00

10.00 s

8.00 -
____—‘ TYP @ 4.5V
L

6.00

TYP @ 5.5V
4.00

2.00

MIN

b v o - ]

0.00
50 pF

100 pF 150 pF 250 pF

TL/F/10892-25

tpLi and tpyL vs Number
Outputs Switching Vo = 5.0V,
Tp = 25°C,CL = S50 pF
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MAX =
4.00 —"————

L
-
-
-
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5.00
L Topy TYP.
2.00
=
1.00 pmm= === = =2 T LY
0.00
1 OUTPUT 4 OUTRUT 8 OUTPUT

TL/F/10992-27

tpLz vs Temperature (Ta)
CL = 50 pF, 8 Outputs Switching
8.00
7.00
6.00 MAX
b e v o e ]
5.00
4.00 TYP @ 4.5V
3.00 TYP @ 5.5V
2,00
MIN
1.00
0.00
-40°C 25°C 85°C
TL/F/10992-24
tpzy vs Load Capacitance
8 Outputs Switching
Ta = 25°C
14.00
12.00
10.00
- -
- -
-
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—— - /
600 pmmm " Pe S pr
4.00 =" 1yp @ 5.5V
2.00 A ———"
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TL/F/10992-26
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Average, Tp = 25°C,
All Outputs Unloaded/Unterminated
100
80
60 -~
>
lec L~
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40 /,1
//
20 /,’
a
0 10 20 30 40 S50 60 70 80 980 100

Frequency {MHz)
TL/F/10992-2B

Dashed lines represent design characteristics, for specified guarantees refer to AC Characteristics Table.
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Power ed

AC Loading

+7V OPEN
L
tons Y1z ALL OTHER
5000
5000
= = TL/F/10982-3

*includes jig and probe capacitance
FIGURE 1. Standard AC Test Load

AC Waveforms

le— &
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CONTROL )( Vm=1.5V
INPUT
oL
Vm
DATA
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ym
un

TL/F/10992-4
FIGURE 3. Propagation Deilay,
Pulse Width Waveforms

D‘T"A‘ )( )( Vm = 1.5V
o B
e
DATA
out
Vm
R Y, l

TLIF/10992-7
FIGURE 5. Propagation Delay Waveforms for
Inverting and Non-Inverting Functions

I
v AMP (V)
90% 90%
NEGATIVE
PULSE Y Vi
10% 10%
ov
P ¢
& Y
"_ AWP (V)
90% 90%
POSITIVE
PULSE i Y
10% 10%
ov
I iy

Vy = 1.5V

TL/F/10992-5
FIGURE 2a. Test input Signal Levels

Amplitude | Rep.Rate tw t t
3.0V 1 MHz 500ns | 25ns | 25ns

FIGURE 2b. Test Input Signal Requirements
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: E 0.3v
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DATA 0.3V
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37 1 OL
TL/F/10992-6

FIGURE 4. TRI-STATE Output HIGH
and LOW Enable and Disable Times
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DATA NN
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—_— \
CLOCK OR
CONTROL )( ¥m= 1.5V
INPUT
—_— tI'QC
MR, CLR
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PRE
TL/F/10992-8

FIGURE 6. Setup Time, Hold Time
and Recovery Time Waveforms
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Ordering Information

defined as follows:

74ABT 244C S C

Temperature Range Family
74ABT = Commercial
54ABT = Military

Device Type

Package Gode
P = Plastic DIP
D = GCeramic DIP
S = Small Outhne (SOIC JEDEC)
SJ = Small Outline (SOIC EIAJ)

L = Leadless Ceramic Chip Carrier (LCC})
F = Flatpak

MSA = Shrink Small Outline (EIAJ SSOP Typs I1)

MTG = Thin Shrink Small Outline Package, JEDEC 4.4 mm Body

Width

L

The device number is used to form part of a simplified purchasing code where the package type and temperature range are

Special Variations
X = Dewvices shipped in 13" reels
QB = Military grade device with
environmental and burn-in
processing shipped in tubes.

Temperature Range
G = Gommercial (—40°C to +85°C)
M = Miltary (~55°C to + 125°C)

M 5501122 0083454 354 W
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Physical Dimensions inches (milimeters)

20-Terminal Ceramic Chip Carrier (L)
NS Package Number E20A

020040 005
6 08020 127
TYP
5 D0I1520010
e “1‘— —] //_ * {58120 254)
_0350+0 000 0015 -
it - 0007 -8 011
{# B0 L0 ) — 00630075, 0381 \ T Te
[¢ {1501 995) Pitels [N ©178=0 279)
R TYP
96220 028
— j0sss—0 1)
aor7-0os 4 v
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o VOS5 -005 ]
/ 11831 397)— A
DETAIL A e t‘l.gﬁho 8 | e K opus-oms
. {72108 TR 1]
Top View Side View TP
2 gy G0®LOONM
{10150 764
ancs
Bottom View
0063 0 M5
m:,‘s" {0 381}
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(0550 — o] | L0065
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crun ALven
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Physical Dimensions inches (milimeters) (Gontinued)
0935
0025 {25 019)
{0.635) MAX
RaD 'Eﬂﬁﬂﬁl[r_vllwllﬂlﬂﬁlmﬂ
0.220—0.310 _
(5.588 —7.874)
A L lsf Ll Lyl [e] o
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{0.127-0 508)
RAD TYP 003710.005
{0.940:£0.127)
0.005 0.055+0.005
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(2.540£0.258)
J2OA(REY M)
20-Lead Ceramic Duai-In-Line (D)
NS Package Number J20A
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(0.229-0.330) BLL LEAD TIPS > 04061 270) 10358) iz} - ({03560 %08)
TYP ALL LEADS TYP ALL LEADS bl
- LLIT
{0 203) wacs RV By
20-Lead Small Outline Integrated Circuit JEDEC (S)
NS Package Number M20B
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Physical Dimensions inches (milimeters) (Continued)
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12501270
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20-Lead Small Outline Integrated Circuit E1AJ (SJ)
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20-Lead Plastic EIAJ SSOP (MSA)
NS Package Number MSA20
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Physical Dimensions inches (milimeters) (Continued)
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PATTERN RECOMMENDATION
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NS Package Number MTC20 (MTC)
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20-Lead Molded Thin Shrink Small Outline, JEDEC

20-Lead Plastic Dual-In-Line Package (P)
NS Package Number N20B
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PhySical Dimensions inches (milimeters) (Continued)
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20-Lead Ceramic Flatpak (F)
NS Package Number W20A

54ABT/74ABT244 Octal Buffer/Line Driver with TRI-STATE Outputs

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used heremn:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can
into the body, or (b} support or sustain life, and whose be reasonably expected to cause the failure of the life
falure 1o perform, when properly used in accordance support dewice or system, or to affect its safety or
with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
National Semiconductor National Semiconductor National Semicanductor National Semiconductor
Corporation Europe Hong Kong Lid. Japan Ltd.
1111 West Bardin Road Fax. (+49) 0-180-530 85 86 131h Figor, Straight Block, Tel. 81-043-299-2309
Arlington, TX 76017 Email- cnjwge @tevm2 nsc com Ocean Centre, 5 Canton Rd Fax. B1-043-288-2408
Tel: 1(800) 272-9959 Deutsch Tel {+49) 0-180-530 85 85 Tsimshatsis, Kowloon
Fax. 1(800) 737-7018 English  Tel {+49)0-180-532 78 32 Hong Kong
Frangais Tel (+49) 0-180-532 93 56 Tel (852) 2737-1600
itallano Tel (+49) 0-180-534 16 8O Fax (B52) 2736-9960
National does not assume any responsbiiity for use of any crcurtry desenbed, no crcun patent i and National ght at ary ime without notice to change savd arcurtry and speafications
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